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Climate disruption drives

extreme weather events
such as coastal storm surges,
drought, wildfires, floods and

heat waves.

Executive Summary

LhHLL

cience tells us that the Earth’s climate is changing, and

human activity is the primary cause of these changes. Climate

disruption drives extreme weather events such as coastal

storm surges, drought, wildfires, floods and heat waves. As

Californians are painfully aware, these events can be devastating. It

is imperative that we act to reduce the vulnerability and increase the

resilience of our residents, communities and natural resources.

winter average minimum temperature
of 2014-15 for the Sierra Nevada
region was 32.1 degrees Fahrenheit, the first time
this value was above water’s freezing point in 120

years of record-keeping.

As greenhouse gas emissions continue to
accumulate and climate disruption grows, such
destructive events will become more frequent. The
historical record, which once set our expectations
for the traditional range of weather and other
natural events, is becoming an increasingly
unreliable predictor of the conditions we will face

in the future.

This document details how California will build
the resilience of our residents, communities,

and ecosystems to the emerging impacts of

©0 0000000000000 0000000000 00,

California released its first comprehensive plan for adapting to
climate change in 2009, and updated that strategy with the 2014
report Safeguarding California: Reducing Climate Risk.

Since 2009, California has experienced several of the most
extreme natural events in its recorded history: severe drought,
an almost non-existent Sierra Nevada winter snowpack, five of
the top 20 largest forest fires ever recorded in the state in terms
of acreage burned, and back-to-back years of the hottest average

temperatures. According to the California Climate Tracker, the

Safeguarding California:
Reducing Climate Risk

gave guidance, high-level
recommendations, and a
statewide vision for decision
makers dealing with ongoing
and inevitable climate
impacts in 2014. These
Implementation Action Plans
are the master blueprint

for executing actions it
recommends.

Safeguarding California: Implementation Action Plans
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Drought, flooding, fires, and

heat waves all pose health,
economic, and logistical
challenges to disadvantaged
communities that may

lack the financial and
organizational resources to
respond to and recover from

a disaster.

Effi

B
#

climate change. The ten implementation plans
presented here represent a master blueprint for
executing actions recommended in the 2014
report Safeguarding California: Reducing Climate
Risk, as called for in Governor Brown’s April 2015

Executive Order (B-30-15).

We use a number of words, including adaptation,
resilience, readiness, and safeguarding, to

describe a simple concept: ensuring that people,
communities, and natural systems are able to
withstand the impacts of climate disruption. By
drawing upon reliable, time-tested strategies today,
we can increase resilience to the effects of climate
change and mitigate the harmful impacts to future
generations. We know that healthy forests clean
. ourair and water,
wetlands help absorb

rising tides and storm

strategies.

After a robust public process
to gather feedback, the
Implementation Action

Plans now incorporate many
suggestions on how to
undertake specific actions to
follow through on existing
recommendations. The input
received on changing the
State’s adaptation policy will
be taken into account for the
Safeguarding California update
in 2017.

surges, and parks, open space, and farmland
sequester carbon and minimize the effects of urban
heat islands. Each sector’s implementation plan in
this report aims to ensure that all communities—
particularly those most vulnerable to climate

change—can help to shape our climate adaptation

Climate science continues to improve and add to our knowledge of

impacts and response. As the science evolves, we must accelerate the pace

at which we translate science into action to protect against these powerful

environmental changes. We also need to integrate social scientists and

communications experts to convey climate change impacts in a manner that

furthers understanding and sparks collective action. California’s geographic

diversity necessitates ongoing assessment to determine climate vulnerabilities.

Understanding where we're most vulnerable to impacts allows us to effectively

prioritize actions and maximize limited resources.

Safeguarding California: Implementation Action Plans
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A recent study from the

University of California, Davis
pegged the total economic
impact of the 2015 California
Drought at $2.7 billion,

with an estimated 10,100
seasonal farm worker jobs

lost.

For lower-income individuals and communities, the challenges

of responding and adapting to climate change are even greater.
Drought, flooding, fires, and heat waves all pose health, economic,
and logistical challenges to disadvantaged communities that may

lack the financial and organizational resources to respond to and

seasonal farm worker jobs lost.

Land Use” This new plan describes
local and regional work currently
underway to strengthen communities
through integrated efforts in the areas of energy,
water, public health, and urban planning.

The sector highlights how integrated regional
approaches are crucial for building community
resilience across the state. Linking community
development and land use allows us to raise the
quality of life for all and meet our sustainability

goals.

Through the combined efforts of the Governor’s
Office of Planning and Research, local
governments, and the state’s Climate Action
Teams, it is possible to achieve well-coordinated,
resilience-building regional actions. The successful
completion of projects such as the “Breuner

Marsh Restoration Project,” currently underway

recover from a disaster. A recent study from the University of
California, Davis pegged the total economic impact of the 2015
California Drought at $2.7 billion, with an estimated 10,100

Understanding the concerns of the most vulnerable residents and
incorporating diverse voices in the planning of our adaptation
strategies will make our recommendations more responsive

and effective, and we are committed to working in tandem

with advocates to develop new policies in future updates. The
compilation of sector implementation plans for climate resilience

includes a new sector focused on “Community Development and

In addition to Executive Order
B-30-15, Assembly Bill 1482
and Senate Bills 246 and 379
were all signed by the Governor
in 2015 to strengthen the
State’s resilience to climate
change. These bills support the
work of local governments to

plan and implement adaptation
actions and help link state
guidance and resources with
local and regional efforts.

Safeguarding California: Implementation Action Plans
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along the Point Pinole Regional Shoreline in Richmond, will help inform

future opportunities to connect multiple sectors and maximize resilience by

incorporating bike pathways, public recreation, and wetlands restoration.

Ensuring that California is ready for the changing climate will also require
revising routine tasks of State governance. These plans demonstrate how state
agencies are implementing the Governor’s directive to take climate change
into account in all planning and investment decisions—in part through

full life-cycle cost accounting. The Strategic Growth Council’s Affordable
Housing and Sustainable Communities Program, for example, makes resilient
placement and design a threshold consideration for project proposals. Climate
change adaptation in California is being addressed in many areas; from
cutting-edge construction to grant guidelines, every sector and every lever for

change in government has to be a part of the strategy.

Climate disruption creates an unprecedented challenge that demands
cooperation. While reducing greenhouse gas emissions will help California
avoid the most harmful effects, we must also recognize that some impacts are
now inevitable. Moving forward, we must come together to take meaningful
action as we adapt to our changing reality. United, we can protect our homes,

communities, and state, and continue to prosper.

Safeguarding California: Implementation Action Plans Executive Summary | 12



AGRICULTURAL

Ensuring the

sustainability of

food production
in the face of climate risks
will require a concerted
collaborative effort by
farmers and ranchers,
government agencies,
agricultural service
organizations, and other
partners.

BIODIVERSITY AND
HABITAT

Supporting ecosystem
resilience to climate change
will require increased linkage
between habitats, innovative
management strategies, and
the reduction of non-climate
stressors. Monitoring will be
essential to ensure that these
strategies are effective.

EMERGENCY
MANAGEMENT

Working together,
we can promote and
implement risk reduction
activities and increse our
awareness and resilience
to threats, hasards, and
vulnerabilities, and coordinate

the develop,ent of strategies,

actions and plans to mange
risk and create long-term
sustainability.

ENERGY

While the energy

sector is primary
contributor to climate
change, its supply and
demand infrastructure is
also vulnerable to climate
change impacts such as those
associated with extreme
events, sea level rise, and heat
waves.

Cross-Sector Principles

Climate impacts span sectoral and jurisdictional boundaries

and responding to climate risks requires coordination

between state agencies and across political boundaries

(international, national, regional, state and local).

Collaboration across entities is necessary for information

sharing, can help generate innovative new approaches

to addressing climate risk, and can help optimize the

utilization of the resources available to address climate

threats. These strategies guide cross-sector collaboration:

o Make the risks Californians face from a changing climate

an integral part of all core functions of government.

o Provide risk reduction measures for California’s most

vulnerable populations.

« Identify significant and sustainable funding sources for

investments that reduce climate risks, human loss, and

disaster spending.

« Support continued climate research and data tools to

inform policy and risk reduction activities.

» Maximize returns to investments by prioritizing projects

that produce multiple benefits and promote sustainable

stewardship of California’s resources.

» Promote collaborative and iterative processes for crafting

and refining climate risk management strategies.

« Support regional and local approaches to integrate

sectors and address priorities across Californias diverse

regions.

The Natural Resources Agency is committed to

implementing these strategies, and cross-sector integration

and complementarity will be a key focus in the year ahead

and the 2017 update to Safeguarding California.

FORESTRY

Forests can help absorb

carbon dioxide and
counteract the emissions that
cause climate change, but,
California forests are also in
need of protective actions to
prepare then to withstand
mounting climate threats such
as increasing temperatures,
drought, increasing risk
of pest infestations, and

increasing risk of severe
wildfires.

Safeguarding California: Implementation Action Plans

/@@”‘@l LAND USE AND

COMMUNITY
DEVELOPMENT

Land use and housing decisions
can ensure that communities
and infrastructure are located
and built to minimize the
effect of climate impacts like
sea-level rise, wildfires, and
flooding. Building grassroots
capacity to address risks

from climate change can

help communities implement
solutions that span sectors.

WATER

The major impacts

of climate change

on California's water
sector may be changes in the
timing, form, and amount
of precipitation, changed
runoff patterns, increases in
the frequency and severity of
extreme precipitation events
(floods and droughts), and sea
level rise, affecting both water
supplies and water quality.

TRANSPORTATION

Impending climate

impacts not only have
implications for decisions
regarding the siting of new
transportation infrastructure,
but also climate maintenance
and operation plans, planning
and design features of
transportation systems,
including system design for
emergency planning and
extreme weather events.

PUBLIC HEALTH

Climate change poses

direct risk to public
health. And impacts the
natural systems-air, water,
food - and built environments
that sustain our health.
Climate adaptations planning
strengthens on going health
protection, while promoting
healthy and resilient
communities.

OCEAN AND
COASTAL
ECOSYSTEMS AND
RESOURCES

Climate change presents new
threats to ocean and coastal
ecosystems and resources
including sea-level rise,
extreme events, and ocean
acidification, and continued
investments are needed in
climate-smart ocean and
coastal management.

Executive Summary | 13
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Agricultural Sector Plan
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Introduction

alifornia benefits from one of the most valuable and diverse agricultural industries in

the world, producing over 400 different commodities which were valued at $54 billion
in 2014. Over a third of the United States’ vegetables and two-thirds of its fruits and
nuts are grown in California (CDFA, 2015). Furthermore, 20% of U.S. milk is produced

in California (CDFA, 2015). Livestock products (dairy products, meat, eggs and wool) and

specialty crops (fruits and vegetables, tree nuts, dried fruits and horticulture and nursery crops,

including floriculture production) epitomize California agriculture and are exported throughout

the world contributing to local, national and global food security. Agriculture is successful in

California due to the unique climate, prime soils, innovative farming techniques and critical
irrigation infrastructure. The state’s many microclimates allow for production
of a diversity of food crops, in some cases, year-round production.

Impacts from climate change threaten the
agricultural industry in California. The great
diversity of the state’s agriculture does lend

some resilience to the sector as a whole, but also
increases the complexity of adaptation due to the
varied impacts to individual crops or livestock
animals. Research in California indicates that
agriculture is vulnerable to climate change as well
as other pressures such as urban development.
Several studies predict declines in crop yields
during the 2050 and 2100 timeframes (Deschenes
and Kolstad, 2011; Medellin-Azuara et al, 2011;
Lobell et al, 2006).

In order to protect Californias resources, including
agriculture, from the impacts of climate change,
the state has developed a three-pronged approach
to climate change policy: reduce emissions,

facilitate adaptation to climate change impacts,

and outcome-based
Over

33%

scientific research to
direct policy for both
mitigation and adaptation
efforts (CNRA, 2014).
Safeguarding California:

of the U.S.'s

vegetables and two-
thirds of its fruits and
nuts are grown

Reducing Climate Risk,
in California.

the state’s adaptation
strategy produced by the
California Natural Resources Agency (CNRA)

in coordination with many other state agencies,
provides a summary of potential impacts to
California from climate change and builds a
foundation for ensuring that California’s economic
sectors build resilience. Its recommendations

help guide state governments actions to aid in the
transformations that will safeguard California’s
agricultural sector from climate change. Many
initiatives serve the dual role of both mitigating

greenhouse gas emissions while increasing

Safeguarding California: Implementation Action Plans
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adaptive capacity, illustrating the comprehensive

movement to ensure a thriving and productive
agricultural industry in the state despite ongoing

and inevitable climate impacts.

This implementation plan is a crucial step in
realizing this positive future in the face of climate

change. It succinctly lays out the vulnerabilities

that the State must help build resilience against,
and goes on to outline specific actions to address
the recommendations presented in Safeguarding
California. Most importantly, the plan details
initiatives that will be implemented and provides
insights into how adaptation can be tracked

over time.

Vulnerability Assessment

he first step in addressing climate change is to analyze impacts and the vulnerabilities

they create. California has undertaken many vulnerability assessments, so this

section will only give a high-level overview of climate change impacts and

vulnerabilities. Specific resources to help further understand the climate threats

faced by agriculture are cited.

It must be noted that changes in climate lead to
complex multi-factorial impacts on the agricultural
sector such as changes in the way that plants
interact with pests or beneficial species (such as
pollinators). There may be unforeseen impacts
because ecosystems, including those on working
lands, are dynamic and highly variable throughout
California. Impacts will occur in tandem and some

may have synergistic or feedback effects.

EXTREME HEAT AND TEMPERATURE CHANGE

According to a recent vulnerability assessment
completed by the United States Department

of Agriculture (USDA) Southwest Regional
Climate Hub, the average maximum temperature

in California is expected to increase by 2-4°C

by 069 (2015). Record warm temperatures are
becoming more common, impacting both crops
and livestock. Increases in temperature beyond
optimal ranges cause losses. In livestock, heat
waves and extreme temperature lead to heat stress,
lower milk or egg production and changing disease
epidemiology (CNRA, 2014). Crops are also
impacted by increasing temperatures; the severity
is dependent on the crop and developmental

stage of the crop
............
during the heat event. .

For example, winter
chill hours, which

are necessary for

Crops are impacted

by increasing temperatures;
the severity is dependent

on the crop and developmental
stage of the crop during

the heat event.

tree fruit and nuts to
complete dormancy,
have decreased since

the 1950s resulting in

Safeguarding California: Implementation Action Plans
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reduced yields (Baldocchi and Wong, 2008). In
some scenarios, by 2100 chilling hours could be
reduced by 80% from 1950 (Hatfield et al, 2014).
California’s premium winegrape regions will also
be affected by increasing temperatures as grape
varietals are sensitive to climate. A study estimated
that suitable winegrape growing regions in
California could shrink significantly by 2050, 60%

in some scenarios (Hannah et al, 2013).

Changes in temperature and precipitation patterns
may allow for pest and disease distributions to
change or for new invasive species to become
established in California where once they could
not (CDFA, 2013). State and federal programs

to exclude, detect and eradicate invasive species
from California will be stretched as incidences
increase. Several studies predict that some
endemic pest generations will increase with
increased temperature. One example includes
navel orangeworm, a pest of walnuts and almonds,
which will increase from 2-3 generations per year
in 1950 to 5 generations per year before 2100
(Luedeling et al, 2011). These additional pest
pressures will likely lead to increased pesticide use,
an environmental concern and also an additional
cost to farmers, and strain the ability of existing

state programs to manage and control pests.

Other farm inputs may also increase in cost.
Research shows that elevated atmospheric CO;
levels can reduce the nutritional quality of
forage crops such as alfalfa and pasture; leading
to higher feed costs for livestock operators.

Furthermore, elevated atmospheric CO; decreases

the effectiveness of glyphosate, a commonly used
herbicide (i.e., Round-up) which most likely will
lead to increased use or higher concentrations of
applications (Hatfield et al, 2014). Droughts can
also exacerbate weed problems because weeds
utilize water that would
otherwise be used by
drought-stressed crops,
resulting in the need for
more effective weed-control
0ols.

A recent study shows that
climate change has doubled
the likelihood of extreme

heat in the Central Valley;

A recent study shows that

CLIMATE
CHANGE

has doubled the likelihood
of extreme heat in the
Central valley.

in particular nighttime
temperatures are observed
to be higher since the 1960s
due to climate change. These
high nighttime temperatures
sustain heat exposure for
vulnerable populations who
may not have access to affordable air conditioning.
The study’s authors conclude that agricultural
workers are at increased risk of mortality due to
sustained heat events because nighttime offers no

relief from heat stress (Mera et al, 2015).

EXTREME WEATHER EVENTS

Extreme winter storms and floods present a

clear danger to agriculture. A report by the U.S.
Geological Survey (USGS) found that a single
extreme 1000-year winter storm could cause up to

$725 billion in damages to the California economy,

Safeguarding California: Implementation Action Plans
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much of that from flooding in the Central

Valley. Climate change makes it more likely that
California will experience extreme events like the
Great Flood of 1862, which covered much of the
state’s prime agricultural land in up to twenty feet
of water (Ingram, 2012; Porter et al, 2011). In more
recent history, flooding in 1997 caused substantial

losses to the agriculture sector including;

o Crop losses totaled $107 million, with the largest
losses being walnuts, wine grapes, winter wheat,
and alfalfa.

« Livestock losses were another $12 million.

« Damages to farm infrastructure (irrigation
systems, roads, buildings, and fences) totaled
$109 million (Porter et al, 2011).

Climate scientists have shown that climate change
will cause more precipitation to fall in fewer but
heavier events, increasing flood risk and making
water management more difficult. Soil erosion
often results during heavy precipitation events as
the soil’s ability to take in the water is exhausted.
Soil is lost as the sediment flows downstream;
causing pollution from nutrients and sediment-
loading downstream (Hatfield et al, 2014).
Strategies to improve soil water holding capacity in
combination with modernization of flood control
infrastructure could help mitigate soil erosion
and capitalize on floodwaters for groundwater

recharge.

DROUGHT

Because California has a Mediterranean climate,
with little or no precipitation falling during the
late spring and summer months, agriculture is
dependent on the collection and movement of
water for crops and livestock needs. Elevated
temperatures in the region will undoubtedly
negatively impact water

storage in snow pack,

necessitating changes

Climate scientists have shown
that climate change will cause
more precipitation to fall in
fewer but heavier events,
increasing flood risk and
making water management
more difficult.

to the way water is

managed, delivered
and used in the state
as evident from the
current ongoing four-
year drought (see the
Water Sector Plan for

more information).

In 2014 and 2015 California agriculture
experienced the greatest ever reduction in water
availability due to low stream flows and low

reservoir levels.

« Statewide losses due to drought in 2014 included
17,100 total agricultural jobs and $2.2 billion.

« Net water shortages for agriculture in the 2014
drought most severely affect the Central Valley
with at least 410,000 acres lost to fallowing and
$800 million in lost farm revenue (Howitt et al,
2014).

« In 2015, 542,000 acres were estimated to be
fallowed - which is 114,000 more acres than in

2014.

Safeguarding California: Implementation Action Plans
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« Direct agricultural costs of drought in 2015 are
estimated be about $1.84 billion and 10,100

direct seasonal jobs. When multiplier effects are

considered, losses to all economic sectors are as
high as $2.74 billion and nearly 21,000 total jobs
(Howitt et al, 2015).

During times of drought, groundwater is more
heavily relied on to maintain agricultural
production (and to keep crops and livestock alive).
Unfortunately groundwater depletion represents a
terrible vulnerability to climate change and results
in secondary impacts such as aquifer collapse

and subsidence. NASA recently announced that
the rate of subsidence in the Central Valley has
increased due to the drought with some areas in
the San Joaquin Valley sinking a foot in less than
a year (Farr et al, 2015). Subsidence represents
permanent loss of water storage since the depleted
aquifer collapses under the weight of the earth
above. This is directly opposed to agricultural
adaptation to climate change and leaves the
industry less resilient to future water scarcity. One
of the most practical and cost effective methods
for ensuring aquifers are sustainable into the
future is utilizing on-farm groundwater recharge
during months of heavy precipitation. The practice
of groundwater recharge on agricultural lands is
critical to ensuring long term use of groundwater
for multiple purposes and future generations.
Programs that incentivize farmers or streamline
permitting for water recharge projects may
facilitate this activity in areas where the benefits

can be maximized.

SEA-LEVEL RISE

In fertile coastal and estuarine farmland—like
that found in the Bay Delta and along the central
coast—sea-level rise will combine with other
impacts to heighten harmful effects like salinity
intrusion into surface and groundwater. In the
Pajaro Valley on California’s Central Coast studies
indicate that saltwater flows into the groundwater
basin at a rate of 200 feet per year (Wallace and
Lockwood, 2010). This is to the detriment of the
high-value vegetable and fruit growers in the
region who are adapting with water conservation,
but also must cope with

e®®®000000o0

impaired water quality

and future uncertainty.

In fertile coastal and
estuarine farmland—like

that found in the Bay Delta
and along the central coast—
sea-level rise will combine
with other impacts to
heighten harmful effects like
salinity intrusion into surface
and groundwater.

In the Sacramento-San
Joaquin Delta, drought
reduces the volume of

water flowing out to

the ocean and allows

for saline water to
creep inland, impacting
sensitive ecosystems
and farms both in the
Delta and also in areas
that receive irrigation
water from the Delta
such as the South San Joaquin Valley. Groundwater
recharge projects during increased precipitation
events on farms have been shown to mitigate

saltwater intrusion.
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Current Actions to Prepare for Climate Impacts

afequarding California: Reducing Climate Risk identifies high-level actions needed to

protect California agriculture from the impacts of climate change. The California

Department of Food and Agriculture (CDFA), state and federal partner agencies have

engaged on several of these actions. CDFA has developed outreach and incentive
programs such as the Healthy Soils Initiative, the State Water Efficiency and Enhancement
Program (SWEEP), the Dairy Digester Research and Development Program (DDRDP) and he
developed tools and partnerships that support adaptation efforts. These efforts are listed in Table
1 and discussed in depth in the following sections.

Table 1. Summary of Adaptation Activities to Date

Actions are not listed in any order of importance. Ongoing activities (F and G) are not discussed in

further detail since the ongoing work on those items is outside of state agencies.

RECOMMENDED ACTIONS FROM ACTIONS TAKEN TO DATE

SAFEGUARDING CALIFORNIA

A. Develop Best Management Practices CDFA —The Healthy Soils Initiative

That Reduce Climate Risks CDFA — Specialty Crop Block Grant Program

B. Development Incentive Programs for CDFA — State Water Efficiency and Enhancement Program (SWEEP)

Sustainable Practices for Resilience CDFA — Dairy Digester Research & Development Program (DDRDP)
CEC — Water Energy Technology (WET)
C. Implement Resilient Water CDFA — SWEEP
Management DWR — Agricultural Water Use Efficiency
2014 Sustainable Groundwater Management Act
D. Reduce Farmland and Rangeland The California Land Conservation Act of 1965
Conversion

DOC — The California Farmland Conservancy Program
DOC — High Speed Rail Agricultural Land Mitigation Program

Strategic Growth Council- Sustainable Agricultural Land
Conservation Program

OPR — General Plan Guidelines Update
CDFA — Benefits of Farmland Conservation whitepaper

E. Develop New Technologies USDA/Colorado State University Comet-Planner
Pest and Invasive Species Monitoring and Forecasting
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F. Collect and Preserve Agricultural Ongoing activity at federal level and through the State University
Genetic Material systems

G. Invest in Improvements to Adaptive Ongoing activity at the industry level and at universities
Agricultural Equipment

A. DEVELOP BEST MANAGEMENT PRACTICES cover crops to ensure climate change mitigation

THAT REDUCE CLIMATE RISKS and food and economic security
California’s farmers and ranchers are already « Identify sustainable and integrated financing

responding to climate impacts, but the State opportunities, including market development, to

can help by compiling and developing a set facilitate increased soil organic matter

of best practices to reduce climate risk. These

management techniques will build local and + Provide for research, RALAAREEEERS
regional resilience in California’s 43 million acres education and :' Th f the Health
of agricultural land. The Healthy Soils Initiative technical supportto 2 € purpose of the Healthy
is the central piece of CDFAs efforts to develop facilitate healthy soils E Soils Initiative is to build
climate-smart management practices. . Increase - theo rganic matter content
Governor Brown introduced the Healthy Soils governmental in soils which offers multi ple
Initiative in his proposed budget for the 2015 - efficiencies to benefits that contribute to

; enhance soil health . .
2016 fiscal year. The purpose of the Healthy Soils ' . food security and climate
Initiative is to build the organic matter content in on public and private O

Jands change resilience.

soils which offers multiple benefits that contribute

to food security and climate change resilience. « Ensure interagency

Soils that are rich in carbon, or soil organic matter coordination and collaboration

(SOM), are more resistant to erosion (such as
CDFA, as the lead agency for the Healthy Soils

initiative, has outlined both short and long-

could occur in an extreme wind or precipitation

events), have greater water retention (providing

resiliency during water scarcity) and provide term goals for a healthy soils program including

nutrients to crops, among numerous other developing and demonstrating best management

ecosystem benefits. practices (such as utilizing cover crops,

conservation tillage, and increased use of soil
Consistent with this initiative, several actions have

been identified to:

amendments) for sequestering carbon and creating

soils that are resilient to climate change impacts.

o Protect and restore soil organic matter in soils

with management practices such as no till and
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The Healthy Soil Initiative is a multi-agency effort
and has the potential to have beneficial cross-
media effects on water resources, climate change
adaptation and mitigation, nutrient management
and waste reduction. Maximizing these co-
benefits, particularly within disadvantaged
communities, is an objective for the program.
The Healthy Soils Initiative will require close
collaboration with stakeholders. As the initiative
develops, a better understanding of how soils
play a role in climate change resiliency and food
security will be realized. CDFA is positioned

to share that understanding with agricultural

stakeholders.

CDFA also administers federal funding in the
Specialty Crop Block Grant Program. This
money is designated to research, outreach

and education projects that enhance the
competitiveness of California’s specialty crops.
There are several funding categories, one of

which is focused on environmental stewardship
and conservation including the development of
management strategies that facilitate specialty crop

adaptation to climate change impacts.

B. DEVELOP INCENTIVE PROGRAMS FOR
SUSTAINABLE PRACTICES FOR RESILIENCE

Safeguarding California reported that action

is needed to develop incentive programs for
sustainable, science-based practices that create
resilience to climate impacts for croplands and
rangelands. The State is successfully pushing
forward on research, pilot programs, and
grants that provide farmers with the financial

and technical support they need to implement

.‘.........

sustainable practices that

are good for their bottom

As the Healthy Soil
Initiative develops, a
better understanding of
how soils play a role in
climate change resiliency
and food security will

be realized. CDFA is
positioned to share

that understanding with
agricultural stakeholders.

line, Californians, and

the climate.

Senate Bill 103,
emergency drought
legislation from March
2014, designated

$10 million from
the Greenhouse Gas
Reduction Fund for
CDFA to disperse
to farmers for the
implementation of
irrigation practices that save water and reduce
greenhouse gas (GHG) emissions. The resulting
program, the State Water Efficiency and
Enhancement Program (SWEEP), promotes both
climate change mitigation and adaptation through
water management and energy efficiency, making
agriculture more resilient to the impacts that climate

change will have on water and energy resources.

CDFA designed SWEEP to provide grants for
irrigation improvements that conserve water

(e.g., conversion of flood irrigation to micro
irrigation or implementation of water management
tools) with energy efficiency components (e.g.,
conversion of diesel pumps to electric or renewable
energy sources) that reduce GHG emissions.

These projects have allowed farmers to effectively
manage water resources and create resiliency

in their operations through the use of on-farm
technologies (e.g., soil water sensors and irrigation

scheduling).
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The development of the SWEEP is consistent with
the recommendation of CDFA’s Climate Change
Consortium to incentivize such practices that can
improve water management (CDFA, 2013). The
Consortium was a group of farmers and scientists
who were brought together in 2011 by CDFA

to evaluate climate change impacts and provide
feedback to the department on what is required
by the agricultural community to adapt to climate

change.

CDFA’s leadership in developing SWEEP also
connects with broader cross-sectoral and
intergovernmental efforts that involve state
action to adapt to climate change through
agricultural water management. The Water-
Energy Technology (WET) Program, for instance,
will provide financial assistance to implement
innovative technologies on farms that will lead
to water savings and reduced GHG emissions.
The WET Program complements SWEEP

by incentivizing conversion to low pressure
drip systems that can save water and reduce
energy and greenhouse gas emissions and other
innovative technologies. CDFA is working with
the Department of Water Resources, California
Water Resources Control Board and the Energy
Commission, the entities administering the
program, to maximize its impact on building

resilience on farms.

CDFA is also working on incentivizing practices
to obtain both mitigation and adaptation on
California dairies through the Dairy Digester
Research and Development Program (DDRDP).

Dairy anaerobic digesters are poised to become a

larger contributor to California’s renewable energy
portfolio. By utilizing methane to create renewable
energy, they mitigate methane greenhouse gas
emissions and also help the industry adapt to a
changing climate. Digesters can provide dairy
operators with an additional income source

which offers economic security and on-farm
diversification. Additionally, the by-product of

digestion, digestate, is a
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useful soil amendment

which can contribute

Dairy anaerobic digesters are
poised to become a larger
contributor to California’s
renewable energy portfolio.
By utilizing methane to

Create renewable energy, they
mitigate methane greenhouse
gas emissions and also

help the industry adapt to a
changing climate.

to healthy soils and
improve crop health.
The expansion of
anaerobic digesters

in California will

0000000000000 0 0000,

also assist the energy
and transportation
sectors adapt to climate
change by providing a
renewable and flexible
fuel source which

will be essential as

California’s population increases.

In 2014, CDFA was provided $12 million from
the Greenhouse Gas Reduction Fund to provide
grants for digester development and to fund
research and demonstration projects that study
and facilitate changes in manure management
practices at California dairies that will directly
result in greenhouse gas emission reductions: and,
facilitate improved understanding of the scientific

and technical aspects of dairy digesters to provide
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information about their economic feasibility,

widespread implementation and environmental

benefits.

In July 2015, CDFA announced that four new
dairy digester projects would receive funding,
in addition to one existing defunct digester that
would receive funds to help re-start operation.
CDFA expects the program to continue as a

climate change adaption and mitigation measure.

C. IMPLEMENT RESILIENT WATER
MANAGEMENT

CDFA continually engages with stakeholders and
irrigation specialists regarding the best methods to
promote water efficiency in agricultural systems.
CDFA has a responsibility to promote sustainable
agriculture in California and through conversations
with irrigation experts, farmers and ranchers, and
agency partners it has become clear that agricultural
water use in California is complex and solutions
must be regionally driven. Implementation of
improved water management must balance a variety
factors such as groundwater recharge, surface water
delivery and allocation systems, crop type and

productivity and wildlife management.

The SWEEP program, mentioned above, is one
effort by CDFA to incentivize improved water
management on farms. The Department of Water
Resources is administering the Agricultural
Water Use Efficiency Program (Ag WUE) which
provides funding to agricultural water suppliers
to make improvements to conveyance systems.

This program delivers a critical piece of statewide

agricultural water management and facilitates
flexibility in agricultural water management to the

benefit of all Californians.

Historic legislation passed and signed by Governor
Brown in 2014, the Sustainable Groundwater
Management Act, initiated an important

process of strategic groundwater management

in California. The ongoing drought has drawn
attention to this critical need in California. The
Department of Water Resources and the State
Water Resource Control Board have been tasked
with leading the effort which revolves around

integrated regional water management.

Moving forward, CDFA will continue to
investigate innovative water management
strategies that agricultural operators are utilizing
throughout the state to deal with specific water
quantity concerns and new technologies that

can contribute solutions. California’s substantial
investments in water management will certainly
have broad benefits for the agriculture sector; for
more information on this comprehensive effort,
see the water sector’s implementation plan for

Safeguarding California.

D. REDUCE FARMLAND AND RANGELAND
CONVERSION

According to Safeguarding California, reducing

the rate of farmland conversion will buffer

against climate risks by supporting smart growth,
reducing unsustainable sprawl, and promoting
sustainable food systems and ecosystems. Farmland
conservation is a critical component of ensuring

food security. Since California’s farmland is so
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unique, it will be imperative for California to have

sufficient farmland in the right locations to allow for
food production and flexibility as impacts of climate
change become more severe (CDFA, 2015). Recent
research showing that, acre-to-acre, urban areas
emit seventy times more greenhouse gases than
farmland in California emphasizes the important
role that farmland conservation has to play in our

climate change policy (Jackson et al, 2012).

Rangeland, a category of farmland, offers many
ecosystem services such as wildlife, including
pollinator, habitat and protection of biodiversity,
carbon sequestration opportunities and water
and nutrient cycling. Rangeland conservation is
a strategy that offers adaptation potential to the

agriculture, biodiversity, and water sectors.

The California Land Conservation Act of 1965
(known as the Williamson Act) allows landowners
to enter into restrictive land use contracts with
local governments. These contracts limit the use
of the land to agricultural production, compatible
uses, or open space. In return, the landowner
benefits by having the property taxed based upon
the value of its agricultural production and not

its potential market value, which always includes
some speculative value. Participating landowners
are protecting 16.3 million acres (California
Department of Conservation, 2013). The
California Farmland Conservancy Program, has
also been a valuable tool in providing permanent
protection of important farmland in the state,
with over 70,000 acres currently under permanent
agricultural conservation easements, as a result of

state and partner investments.

The Department of Conservation has developed a
new program, the High Speed Rail Agricultural
Land Mitigation Program, which is designed to
mitigate agricultural land loss due to California’s
High Speed Rail Project through the use of
agricultural land easements on agricultural land of
similar location, size and quality as farmland that
is lost as a result of building California’s high speed

rail system.

In 2014 the State took an additional step to
promote farmland conservation. The Sustainable
Agricultural Lands Conservation (SALC)
program is administered by the Strategic Growth
Council and the Department of Conservation.
This program was developed with input from
multiple state agencies, including CDFA. The
Strategic Growth
Council allocated $5
million in the 2014-
2015 fiscal year from
the Greenhouse Gas
Reduction Fund for
the program. During
the 14-15 fiscal year,
The SALC program

included $1 million for

The SALC program included

$1 million

for cities and counties for
farmland conservation planning.

cities and counties for

farmland conservation

planning. A second

component of the program included $4 million
for the purchase of agricultural conservation
easements. In future years, this comprehensive
program will also include a third component;
payments to landowners for utilizing management

practices that reduce GHG emissions. This
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program is not only designed to reduce GHG

emissions, but also strengthen agriculture’s
adaptive capacity by protecting prime farmland

from development.

E. DEVELOP NEW TECHNOLOGIES

CDFA is a key partner in creating new
technologies to build resilience in California’s
working lands. CDFA worked with USDA and
Colorado State University to develop a new tool
called COMET-planner. This tool has been
designed to enable farmers to assess the GHG
emission reductions from implementing various
land management practices. Some of the practices
incorporated in COMET-Planner include
conservation tillage, strip tillage, cover cropping,

windbreak establishment and habitat restoration,

among others. The development of tools to help
agriculture adapt to climate change is one of the
recommendations referenced in the Climate

Change Consortium final report (2013).

Climate change is expected to lead to temporal and
geographical shifts in not only food production but
also impacts from pests and invasive species. One
recommendation outlined in the Climate Change
Consortium final report states that CDFA should
“develop and adopt pest forecasting tools that
account for the effects of climate change” CDFA
has initiated preliminary efforts to evaluate and
understand pest and invasive species movement
with climate change using internal pest detection
databases. CDFA will evaluate other new
technologies to optimize and reuse waste energy in

agricultural operations to ensure food security.

Next Steps

espite the broad range of efforts being undertaken by state government to reduce

climate risk, adaptation to climate impacts is an ongoing process that will require

substantial resources and ingenuity to continually advance. Safequarding California

makes clear that adaptation is an iterative process; it will require broadening and

improving upon current efforts as climate impacts continue to grow more extreme and expose

additional vulnerabilities. This section details the research questions and additional actions

that the State will undertake as it continues its mission to safequard California’s people,

environment, and economy.
RESEARCH NEEDS

Demonstration Projects

CDFA’s Climate Change Consortium provided

a suite of recommendations regarding climate

change adaptation. There are management
practices in the scientific literature used in other
regions of the world that may have applicability
in California for climate change adaptation.

Demonstration projects that can provide
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proof-of-practice are needed in California to

test the adaptation strategies and economic
benefits/limitations of these practices. Types of
demonstrations include (CDFA, 2013):

« Structural, mechanical, or biological methods to

reduce crop heat stress;

o Crop training systems for perennial crops to

protect them from heat stress and sunburn;

« Cover cropping and crop rotations that can
efficiently utilize irrigation systems and prevent

runoff;

» Water conservation and/or efficiency outcomes
of grower use of soil moisture monitoring,
on-farm water storage, and improved irrigation

uniformity;

o Benefits of habitat restoration in large-scale

agricultural systems.

Co-composting of Dairy Manure and other

Organic Wastes

The California 4th Climate Change Assessment
for Research scope of work includes a proposal
submitted jointly by CDFA and CalRecycle
regarding co-composting of dairy manure and
food waste. This research relates to several
statewide policies including the diversion of
organic waste from landfills and the Healthy Soils
Initiative. This proposal seeks to quantify the
water retention benefits and GHG reductions of
aerobically composted food waste and manure in
comparison to non-composted manure and food
waste. Increasing the moisture-holding capacity

of soil is a drought adaptation strategy as it will

promote water conservation and improved crop
health.

Economic and Environmental Costs, Benefits,

and Risks of Climate Change Adaptation

The California 4th Climate Change Assessment
for Research scope of work includes research

regarding the economic
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risks posed by climate

change to California’s

The California 4th Climate
Change Assessment for
Research scope of work
includes research regarding
the economic risks posed

by climate change to
California’s major food crops
and the likely costs

of adaptation strategies.

major food crops and
the likely costs of
adaptation strategies.

The purpose of this

proposal is to provide
growers and the
agricultural community
information needed to
inform the decision-
making process
regarding farming
practices in relation to
climate change impacts. The research proposal

seeks to answer the following:

« Identification of where specific major crops
grown in the state are vulnerable to climate
change impacts including potential economic

loss;

« Potential practical barriers and economic
cost (including potential resources to cover
the costs) for specific large acreage specialty
crops to be relocated (including infrastructure
considerations) to other regions of the state if

climate change-related impacts (e.g., increased
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temperature, flooding, reduced winter chill

hours) render the current growing regions

unsuitable in the future;

« Evaluation of current California conditions and
climate analogs (at 50 years and 100 years in
the future) through modeling to determine if
specific adaptation measures can be used and

potential economic cost of those measures;

« Model projections of where specialty crops will
be best-suited under future climate conditions
in consideration of agronomic variables and
natural resources (e.g., soil type, topography,

water availability);

« Benefits of maintaining wild or restored habitat
in agriculture areas to lessen climate change
impacts to agriculture and help adapt to a
changing climate (e.g., quantifying in dollar
amount the benefits of establishing native

pollinator or beneficial predator habitat);

« Impact of climate change on rural and urban
food security in disadvantaged communities

throughout the state;

o Identify regions of California with the greatest
vulnerability to loss of agricultural employment

opportunities;

o Identification of potential partnerships and
resources (e.g., conversion of food processing
facilities to accommodate crop shifting)
as adaptation measures to address climate
change impacts to specialty crop agriculture in

California.

ADDITIONAL ACTIONS

1. Identification of management practices for

adaptation

Farmers commonly participate in community
learning, learning from others’ experiences.
CDFA will work with partner agencies such as
the USDA Southwest Climate Hub to develop a
management practice forum and online reference
tools. Demonstration projects will be beneficial to
prove the efficacy of potential adaptation practices
in California. To complement demonstration
projects, a forum for agriculturalists to share their
on-farm experiences and experiments regarding
water efficiency measures, crop heat stress
strategies, alternative crops, among others, would
be valuable and help with the implementation of
management practices as potential adaptation

strategies.

CDFA will consult with agricultural operators,

agronomists (potentially

local and international)

her stakeholders, . .
and other stakeholders CDFA will work with partner

agencies such as the USDA
Southwest Climate Hub

to develop a management
practice forum and online
reference tools. Demonstration
projects will be beneficial to
prove the efficacy of potential
adaptation practices in
California.

including conservation
groups, regarding
management practices
that have been
demonstrated to provide
adaptive capacity.

CDFA will compile the

known literature on

the practices and post
these in an interactive
user-friendly tool for

growers and ranchers.
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CDFA will then solicit critical feedback from
California agriculturalists regarding the potential
benefits of the practice. CDFA will develop
outreach programs and materials to complete the

development of such tools and services.

2. Coordinate a Joint Water Management
Incentive Program with the Department of

Water Resources

CDFA initiated discussions with the Department
of Water Resources (DWR) to coordinate a joint
grant program that would maximize the water
savings benefits and funding available from both
agencies. The joint project would direct funding to
both a water supplier, such as an irrigation district
to make improvements or modernizations to
conveyance infrastructure, and to the agricultural
operations along that conveyance system to make
on-farm improvements to save water and energy.
Through this effort, CDFA and DWR hope to
demonstrate the maximum benefits that can be
achieved from irrigation modernization efforts.
Discussions to date have focused on the feasibility

and coordination of this effort.

3. Utilize a sub-committee of the Environmental
Farming Act Science Advisory Panel,
including farmers and researchers, to develop
compost application use rates to support a

CDFA incentives program on soil health

At the July 17, 2015 meeting of the Environmental
Farming Act Science Advisory Panel (SAP)
CDFA was directed by the panel to form a sub-

committee to development recommendations on

composting guidelines. The value of compost as a

soil amendment has been recognized qualitatively
and to some extent quantitatively. In order to
support the Healthy Soil Initiative, CDFA will
convene a technical scientific sub-committee to
make recommendations on application rates for

compost to agricultural

lands. The objective of

this sub-committee is

CDFA initiated discussions
with the Department of
Water Resources (DWR)

to coordinate a joint grant
program that would maximize
the water savings benefits
and funding available from
both agencies.

to propose compost use
application rates that
can be used to support
a CDFA inventive

program on healthy soils
application. There is also
overlap with climate
adaptation as compost
has been recognized as
an amendment that can
improve soil structure, water-holding capacity and
nutrient availability to crops. CDFA will ensure

to take into consideration the environmental
concerns, including unintended consequences, of
compost addition to croplands and rangelands as
part of this effort with the Environmental Farming

Act Science Advisory Panel.

4. Pest and Invasive Species Forecasting and

biodiversity enhancements

According to the Climate Change Consortium
final report, CDFA should develop and adopt pest
forecasting tools that account for the effects of
climate change. CDFA will provide resources into
understanding any correlations that exist between

internal databases and observed climate changes
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in California. The efforts will be ongoing with

the intention of adopting predictive models that
assist the Department’s pest and invasive species
programs to effectively control pest and invasive
species populations and mitigate food crop loss.
The Department also recognizes the importance of

pollinators and existing biodiversity at the interface

of agriculture. The Department will continue to

evaluate methods to enhance native pollinators as

part of their Ecosystem Services work.
TIMELINE

The figure below is a timeline of activities related
to the agricultural Safeguarding Implementation
Plan

Q116 Q216 Q316 Q416 Q117 Q17
D Task Name Start Finish
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun
1 | 1. Promote Management Practices 1/1/2016 6/30/2017
2 Consult with agronomists and partners for an established management practice 1/1/2016 8/31/2016 _
3 Post on CDFA’s website 6/1/2016 6/1/2016 |
4 Post case studies for practice 7/1/2016 10/31/2016 [
5 Compile all information on practice into short summary document to post 11/1/2016 1/31/2017 [
6 Consult for 2nd management practice 9/1/2016 11/30/2016 (|
7 Post 2nd practice on CDFA’s website 12/1/2016 12/1/2016 |
8 Post case studies for 2nd practice 1/2/2017 6/1/2017 [
9 Summary document for 2nd practice 5/1/2017 6/30/2017 _
10 | 2. CDFA/DWR Joint Water Management Grant Program 1/1/2016 6/30/2017
11 Draft Joint RFP 1/1/2016 8/2/2016 —
12 Stakeholder and Public workshops 1/1/2016 8/17/2016 _
13 Application Period 5/2/2016 8/31/2016 (|
14 Joint Review 9/1/2016 10/14/2016 [
15 Project Installations 11/1/2016 5/2/2017 (|
16 Project Verifications 12/1/2016 5/1/2017 |
17 Invoicing & Closeout 12/1/2016 6/30/2017 |
18 | 3. EFA SAP Sub on Compost 1/1/2016 11/21/2016 _
19 Form subcomittee 1/1/2016 2/15/2016 -
20 Coordinate information on compost application rates for 3 CA crops 1/1/2016 4/19/2016 _
21 Work with NRCS to develop interim conservation practice standard for compost 4/20/2016 8/9/2016 [
2 Tncorporate the interim practice into any CDFA Healthy Soils Initiative Incentive 8/10/2016 11/21/2016 _
Programs
23 | 4. Pest and Invasive Species Monitoring and Forecasting 1/1/2016 6/9/2017 _
2 i:lzi)r::aegtlon studies using pest detection databases and observed changes in 1/1/2016 9/30/2016 _
25 Research predictive models that can be used for pest forecasting 4/15/2016 10/13/2016 [
26 Evaluate cost of developing grower tools using the correlation and model studies 10/17/2016 6/9/2017 (|
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Monitoring and Evaluation

hile Safequarding California informs efforts to expand the state’s capacity to

adapt to climate change impacts, there are many challenges in monitoring

and evaluating that capacity. Both climate change impacts and the initiatives

undertaken by state government are continually changing. Tools like Cal-Adapt.

org show that climate change will lead to worsening impacts at least until the end of the

century and almost certainly much longer. At the same time, human behavior and government

responses will also necessarily evolve as a new climate emerges and the depth of understanding

grows. To track how effectively social systems deal with both ongoing trends and the

intensifying events like storms and drought that characterize many climate impacts, a broad set

of metrics will need to be developed. This section will begin to explore the relevant monitoring

and evaluation already done, the impacts and considerations that must be taken into account

to adequately assess resilience, and a few metrics that would inform assessments of adaptation

initiatives so far.

Ongoing monitoring efforts already help evaluate
what climate adaptation actions need to be taken.
The OEHHA Indicators report shows trends in
climate impacts, including winter chill, freezing
level elevation, extreme heat events, annual air
temperature, and annual precipitation. These
indicators can be compared to other monitoring
efforts underway in state government. CDFA
tracks related factors through the California
Agricultural Statistics Report, the Pest Prevention
Environmental Impact Report and crop and
livestock pest and disease occurrences, the
Department of Conservation maps farmland
quality and protection status throughout out the
state. Studying the relationships between various
indicators can illuminate the vulnerabilities that

state government can help address.

The following specific metrics are examples of
the types of data that state government can use to
assess the efficacy of its adaptation efforts for the

agricultural sector:
« Crop yields, trends and revenues

« Volume of water conserved through the State

Water Efficiency and Enhancement Program

« Energy generation from the methane produced
by dairy digesters funded through the Dairy

Digester Research and Development Program.

« Increases in soil organic matter accomplished

through the Healthy Soils Initiative

o Viability of farmland in emerging climate

regimes (financial and biological sustainability)
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Farmer engagement and participation in
management of resources and in adaptation

efforts

Interaction with online climate tools such as
COMET-planner and forums

Track health impacts from extreme heat to

agricultural workers

Track incidence of plant and animal pests and
diseases including changes in distribution,
new introductions and establishments in

consideration of climatic changes
Farmland conversion rates near city centers

Food Security, or the access to enough safe and

nutritious food for an active, healthy life.

Climate change is inevitably going to transform

California’s agricultural sector. The goal of
agricultural adaptation efforts should be
sustainability and continued vibrancy in the
agricultural community at all farm sizes.
Engagement with stakeholders must be an
underlying theme throughout all state activities

in order achieve successful proliferation of
information and elicit collaborative efforts.

CDFA will continue to engage with partners and
stakeholders to find new ways to build resilience in

the sector.
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Biodiversity and Habitat Sector Plan

Introduction

n 2014, Safequarding California: Reducing Climate Risk outlined the major risks climate poses

to biodiversity in the state, and identified opportunities to address these risks through

natural resource management.

Some of the major challenges facing the
biodiversity sector include the accelerated spread
of invasive species, barriers to species migration
or movement in response to changing climatic
conditions, direct impacts to species health, and
mismatches in timing between seasonal life-
cycle events such as species migration and food
availability. Since the release of the first state
adaptation plan in 2009, California state agencies
and partners have made important progress with
respect to preparing for risks to biodiversity,
including many groundbreaking collaborative
efforts, as outlined in Safeguarding California.
Since 2014, climate change has continued to make
its way into natural resource management efforts
and become an integral part of on-the-ground
restoration and conservation activities. Also since
2014, even more research has been carried out to
increase our understanding of climate impacts and
the vulnerabilities of fish, wildlife, and habitats,
and to ensure that our on-the ground actions are

based on best available science.

Still, more work is needed. Additional tools and
resources targeted towards state agency staff are

needed to help natural resource managers respond

to the challenge of climate change in a meaningful
way, and ensure that management and planning
efforts are leading to on-the-ground adaptation
actions. Continuing education and outreach efforts
within, between, and

outside of state agencies  4°

will be an important

Since 2014, climate change
has continued to make its
way into natural resource
management efforts and
become an integral part of
on-the-ground restoration
and conservation activities.

part of this effort.
Additionally, there

are a few key research
gaps related to species
vulnerability that need

immediate attention.

In this Implementation
Plan we provide a
quick review of major
vulnerabilities in the biodiversity sector, and
highlight actions taken by state agencies since
the release of Safeguarding California to address
these vulnerabilities. We also identify critical
information gaps and next steps towards meeting
the overarching goals outlined in Safeguarding
California to protect fish, wildlife, and habitats in

California for generations to come.
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Vulnerability Assessment

his section includes a brief overview of climatic changes projected for California and the
broad implications for biodiversity and habitat.

INCREASED TEMPERATURES

Increases in seasonal and annual average
temperature in California, as well as subsequent
changes in soil moisture, will likely lead to changes
in natural community composition and species
interactions. Biological impacts such as changes in
the timing of seasonal life-cycle events, food web
disruptions, species migration, range shifts, and
extinction risk are also expected to result. Many
of these impacts have already been observed in
the state. For example, as reported in the 2013
Indicators of Climate Change in California report,
the range of some conifer-dominated forests in
the Sierra Nevada are shifting to higher elevations;
in Yosemite National Park, distribution shifts of
some mammal species populations have also been
observed and these populations are being found at
different elevations compared to the early 1900s.
Additionally, butterflies in the Central Valley
have been appearing earlier than usual compared
to the past four decades. In the marine region,
warming temperatures and reduced upwelling in
the oceans has affected the marine food web with
negative impacts to auklet breeding and sea lion

pup mortality.

Increased temperatures have also led to declines
in snowpack and changes in timing and amount

of streamflow. Changing hydrologic regimes and

increases in stream temperature may degrade
aquatic and riparian habitat for many species. The
coupled changes in temperature and precipitation
will also result in conditions that are conducive

to the spread of pathogens, parasites, diseases

and invasive species,

....0.0.0...'0..'4

which will impact both
aquatic and terrestrial Biological impacts such as
changes in the timing of
seasonal life-cycle events,
food web disruptions, species
migration, range shifts,

and extinction risk are also

expected to result.

ecosystems.

SEA-LEVEL RISE

Accelerated sea-level

rise may result in the
loss of substantial areas
of critical habitat for

a variety of coastal
species. Sea-level rise
will also result in salt water intrusion into fresh
water resources near the coast and reduce the
amount of fresh water available for plants, wildlife,

and competing agricultural and metropolitan uses.

PRECIPITATION CHANGES AND EXTREME
EVENTS

Wildfire, flood, and drought are all projected

to increase in frequency and severity due to
climate change. The prolonged drought in
California is already impacting many species; high

temperatures and record low-flows have led to

"http://oehha.ca.gov/multimedia/epic/pdf/ClimateChangeIndicatorsReport2013.pdf
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eighteen native fish species becoming at high risk ~ have all been the subject of climate vulnerability

of extinction, including delta smelt, most salmon assessments.

runs, and several trout species (PPIC 2015%). These ] o
o ) ) ) Since the release of Safeguarding California,
conditions are consistent with what is expected ) 0T D
) vegetative communities in California have also
from long-term climate change. ) - )
been assessed for their vulnerability to climate

VULNERABILITY ASSESSMENTS FOR FISH change. Vegetation was assessed at the macrogroup
WILDLIFE. AND PLANTS level, consistent with the conservation targets

» ) ) presented in the 2015 State Wildlife Action Plan,
Several vulnerability assessments carried out in
and supportive of the state’s efforts to employ an
recent years have illuminated which species and )
o o ecosystem-based approach to conservation. Results
habitats in California may be most vulnerable to
) ] ) ) of the study will help identify climate refugia and
the climate risks outlined above. Freshwater fish in
L ) ) highly vulnerable areas in the state. The report was
California®, bird species of special concern*, rare ) ) )
recently finalized by UC Davis researchers and is

plants®, and California amphibians and reptiles®
available on the SWAP 2015 website”.

Current Actions

umerous organizations and agencies are taking action to prepare for climate impacts

in the biodiversity and habitat sector; progress in the field of climate adaptation and

mitigation would not be possible without this multitude of organizations and people

at work, and the many partnerships and resource leveraging that occurs between
them. The content below highlights a subset of this climate adaptation work that has taken
place since the release of Safequarding California. This list is meant to serve as a report on the
progress of select state agencies with responsibilities related to natural resource management
(e.g. the California Department of Fish and Wildlife [CDFW] and the Department of Parks and
Recreation [DPR]), and should not be viewed as an exhaustive list of actions taking place in
California to prepare for climate impacts.

2 http://www.ppic.org/main/publication_quick.asp?i=1160
* http://www.energy.ca.gov/2012publications/ CEC-500-2012-028/CEC-500-2012-028.pdf

* Gardali T, Seavy NE, DiGaudio RT, Comrack LA (2012) A Climate Change Vulnerability Assessment of California’s
At-Risk Birds. PLoS ONE 7(3): €29507. doi:10.1371/journal.pone.0029507 2012.

® http://climate.calcommons.org/article/featured-project-vulnerability-assessment-rare-plants
¢ http://www.dfg.ca.gov/wildlife/nongame/
7 https://www.wildlife.ca.gov/SWAP/Final
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Activities below are grouped into five major categories that correspond to the “Actions Needed

to Safeguard Biodiversity and Habitats” presented in Safequarding California.

Develop Management Practices to Help
Safeguard Species and Ecosystems from
Climate Risk

California’s natural resource management efforts
are largely focused on maintaining robust species
populations and healthy ecosystems. Safeguarding
California identified two types of actions needed to
successfully manage natural resources in the face
of climate change: 1) Improve habitat connectivity
and protect climate refugia, and 2) Implement
adaptive management studies. The following
paragraphs describe actions taken to incorporate
climate considerations into the state’s biodiversity

and habitat-related management practices.

State Wildlife Action Plan 2015 Update: After

a multi-year development period, the 2015 State
Wildlife Action Plan was finalized on October

1, 2015 and recently approved by the U.S. Fish

and Wildlife Service. It is now available on the
CDFW website. Climate change adaptation was
considered during the development of SWAP 2015
by analyzing the impacts of climate change on
ecosystems, using climate change vulnerability as
a criterion for Species of Greatest Conservation
Need, and developing conservation strategies that
address impacts of climate change. The SWAP
2015 update identifies how the SWAP conservation
strategies align with Safeguarding California and
the National Fish, Wildlife, and Plants Climate

8 https://www.wildlife.ca.gov/SWAP

° https://www.wildlife.ca.gov/SWAP/Final/Companion-Plans

Adaptation Strategy, thus achieving and being
accountable for important climate adaptation co-

benefits through SWAP’s planned implementation.

The SWAP 2015 also includes nine sector-specific
Companion Plans that were developed through
sector-specific partnerships. These Companion
Plans set a stage for achieving the State’s
conservation priorities

through continued

partnership and by . .
California’s natural

resource management

efforts are largely focused

on maintaining robust species
populations and healthy
ecosystems.

mutually managing
and conserving the

State’s natural and

cultural resources. The
Plans provide shared
recommendations

and key best practices
for implementation
and collaboration within each sector; one of the
two cross-cutting themes across the companion
plan sectors is the recognition of the need to
cooperatively address climate change. The draft

Companion Plans can be viewed online’

California Endangered Species Act (CESA)
Listed Species Planning: CDFW is currently
finalizing a conservation strategy for Mohave
ground squirrel that incorporates climate
modeling and vulnerability analysis for climate
change adaptation. The conservation strategy

addresses climate change adaptation through two

Safeguarding California: Implementation Action Plans

Biodiversity and Habitat Sector Plan | 37



main objectives: 1) establish multiple scenario

projections through modeling the potential effects
of climate change on the species, and develop
management strategies to address the impacts;
and 2) establish conservation targets based on
modeled refugia. Habitat that may become suitable
to the species is clearly identified as a conservation

priority.

More broadly, CDFW is also beginning to address
climate adaptation through permit conditions as

part of its CESA regulatory program.

Safeguarding Species and Ecosystems in the
Delta by Prioritizing At-Risk Areas: CDFW

has recently accelerated its efforts to include
climate change considerations in prioritization
exercises for restoration opportunities in the
state. For example, sea level rise, changing
hydrologic regimes, and other climate risks have
been integrated into the Department’s Ecosystem
Restoration Program Conservation Strategy; this
conservation strategy is incorporated into the
Delta Stewardship Council’s Delta Plan, which
serves as a blueprint for restoration of the Delta
and Suisun Marsh. Through consideration of these
climate risks, the Department has prioritized
restoration projects in geographic areas in the
Delta and Suisun Marsh that can accommodate
the movement of habitats and species to higher
elevation in response to sea level rise. Projects
that can accommodate additional flood flows (e.g.
Yolo Bypass) and achieve co-benefits of additional
floodplain habitat to fish and wildlife species have

also been prioritized.

Adapting Fish Production and Hatchery
Operations for Climate Change: Integrating

the best available science and associated
predictive models, CDFW managers are initiating
programmatic shifts in hatchery operations to
directly account for climate change adaptation.

Actions include, but are not limited to: retrofitting

hatchery infrastructure statewide to accommodate ~ CDFW managers
increases in water temperature, degraded water are initiating
quality, and variable water supply due to altered programmatic

hydrology resulting from climate change; actively shifts in hatchery

participating in two pilot programs to evaluate the  operations to directly
State’s ability to re-introduce at-risk salmon runs account for climate

above rim dams and back into historic habitat with

change adaptation.

colder water than lower
elevations that can
serve as climate refugia;
and making capital
improvements within
the Department’s
hatchery programs to
be prepared for future
needs for transferring

or trucking trout

and salmon during
extreme environmental conditions brought on or

exacerbated by climate change.

Incorporating Climate Change into Land
Acquisition Practices: The Department of Parks
and Recreation includes climate adaptation and
connectivity as official criteria for the acquisition
of park property. This enhances the ability

of DPR to contribute to landscape-scale and

regional efforts to protect habitat, biodiversity,
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and open space. CDFW has incorporated climate
considerations into Land Acquisition Evaluations
(LAEs) and Conceptual Area Protection Plans
(CAPPs) to determine how a proposed acquisition
might facilitate adaptation of species and
vegetation communities to climate change, and
the potential for climate change to diminish key

wildlife and habitat values on those lands.

Habitat Restoration in State Parks: Because
DPR’s habitat restoration activities are focused

on restoring natural ecosystem resilience, a large
proportion of these efforts result in improved
connectivity for species and ecosystems. Common
projects include the restoration of fish passage
through the removal of dams and other barriers,
the restoration of degraded dune systems to allow
for protection of coastal habitats and wetlands,
the restoration of degraded forest habitats and
potential for natural fire regimes, the restoration of

natural floodplain actions, etc.

Additional Actions to Support Species
Persistence: CDFW has taken several steps to
support robust species populations in the face of
climatic change. Efforts to promote resilience of
wildlife populations include maximizing water
availability, removing non-native competitors,
enhancing quantity and quality of habitat, and
enhancing population numbers and distribution
for species threatened with extinction. Actions
already underway include captive breeding of
Amargosa voles for release into restored habitat,
removal of exotic aquatic species in remaining

habitat areas of threatened frogs, and repair of

water pumps and

retention/conveyance

Efforts to promote resilience
of wildlife populations

include maximizing water
availability, removing non-
native competitors, enhancing
quantity and quality of habitat,
and enhancing population
numbers and distribution

for species threatened with
extinction.

systems for maintaining
flooded marsh for
tricolored blackbirds,
giant garter snake,
Amargosa voles and

other sensitive species.

Enhance Biodiversity
Monitoring to Detect

Climate Impacts

The activities described
below are examples of
how the state is working
to detect climate-related impacts to biodiversity
and habitat across the landscape and gain insight

into how natural systems are responding.

Instream Flow Studies: The California
Department of Fish and Wildlife conducts

stream flow studies in priority watersheds and
recommends instream flow regimes to the State
Water Board to help assure that water flows within
streams are maintained at levels that are adequate
for long-term protection, maintenance and proper
stewardship of fish and wildlife resources. The
instream flow program is currently collecting
stream flow and fish data in response to the
persisting drought; these drought year data will be
useful for gaining a more complete understanding
of hydrologic variability in watersheds and
potential changes in fish distribution as the climate

changes.
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Wildlife Health Monitoring and Response:

CDFW monitors, assesses and provides response
support for wildlife mortality events as they may
be linked to water availability and stagnation both
seasonally and through long-term climate change.
Continuing these activities creates an opportunity
to use this information to determine if such events
are tied directly to climate change. As a result of
climate change, it is expected that wildlife species
health and condition will decrease as forage and
prey species are influenced by persistent drought
conditions (e.g., raptors, deer). Avian disease
events may occur in greater frequency and over
an extended seasonal period (e.g., Avian Cholera),
and botulism poisoning events are expected to
increase as anaerobic conditions and temperatures
increase. Cyanobacteria (or blue-green algae)
events have already increased in recent years in
both marine and lake ecosystems. These are the
types of information that are currently monitored,
and that will be essential to detecting trends on the

landscape associated with climate change.

Support Environmental Stewardship

Across Sectors

Safeguarding California identifies two key
strategies to support environmental stewardship
across sectors: 1) Promote nature-based solutions
for adapting to climate risks, and 2) Create,
maintain and support tools that help resource
managers determine when and where to focus
conservation activities that will protect biodiversity
in the face of climate risks. These two concepts
align with Governor Brown’s directive to prioritize

natural infrastructure solutions in all state

planning and investment, and their application
to California’s adaptation efforts is demonstrated
throughout the implementation plans for each
sector in Safeguarding California. The actions
below illustrate relevant efforts undertaken in the

biodiversity and habitat sector.

Sustainable Groundwater Management: CDFW,
the Department of Water Resources, State Water
Board, and other agencies, universities, and
NGOs, are working together to implement the
Sustainable Groundwater Management Act (2014).
CDFW is providing input into the development

of metrics and measurable objectives to protect
habitat, streamflows and groundwater dependent
ecosystems. Sustainable
management of
groundwater basins
and implementation

of these sustainability
objectives will provide
greater protection and
resilience of species "
and habitats that

may be impacted by climate change and altered
hydrology. Initial emphasis is on high and medium
priority basins that have interconnected surface
and groundwater systems, groundwater dependent

ecosystems and at-risk native species.

Using Natural Solutions to Protect from Extreme
Events: Many of DPRs habitat restoration projects
also provide benefits in terms of reducing climate
risks. For example, efforts to control invasive
understory species in forest and woodland

understories also reduce the availability of
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flammable, unnatural wildfire “fuels”. Similarly,

dune restoration and coastal infrastructure
setbacks have ensured that coastal habitat
continues to be available and other resources
remain relatively protected from storm surges and

extreme events.

Creating and Maintaining Tools for Natural
Resource Managers: In addition to a guidance
document to address sea level rise in project
planning, DPR has developed and published an
internal website with climate change resources for
natural resource managers. The website provides
staff with information that is up-to-date, concise,
and relevant for land managers at the state park
scale. DPR has also increased internal capacity for
providing support to field staft on topics related to

climate change.

Improve Understanding of Climate Risks to

Biodiversity and Habitats

Safeguarding California identified the following
actions needed to improve our understanding

of climate risks to biodiversity and habitat: 1)
Complete habitat and vegetation mapping, 2)
Refine regional connectivity analyses, 3) Perform
additional climate vulnerability analyses, 4)
Understand extreme events and disturbance
regimes, and 5) Identify opportunities to address
the emissions that contribute to climate change.
The efforts described below are examples of
activities that will help fill these important climate-
related information gaps in the biodiversity and

habitat sector.

10 https://www.wildlife.ca.gov/SWAP/Final

Climate Vulnerability Assessment of Vegetative
Communities in California: In 2014 CDFW
funded a comprehensive, statewide climate change
vulnerability analysis of vegetative communities
to better understand climate risks to California’s
biodiversity. This research, carried out by UC
Davis, was completed as part of the SWAP 2015
update and is intended to be used together with
taxon specific vulnerability assessments to help
identify where habitats and species that are

highly vulnerable to

climate change exist.

In 2014 CDFW conducted

a rapid assessment of

358 sensitive species of
amphibians, reptiles, birds and
mammals to determine which

Conservation and
adaptation can then
be focused on those

areas to ensure habitats

are restored and
resilient, and movement

is unimpeded for

species were most vulnerable
to current drought conditions.

vulnerable species.
Vulnerability
information at this
scale will support ecosystem-based conservation
and planning and management efforts, and can
also be used to increase our broader, ecoregional
understanding of the vulnerabilities of biodiversity
to climate change. The final report is now available
on the CDFW website.””

Prioritization of Nongame Terrestrial Species
through Risk Assessment: In 2014 CDFW
conducted a rapid assessment of 358 sensitive
species of amphibians, reptiles, birds and mammals
to determine which species were most vulnerable

to current drought conditions based on life history
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characteristics, population size and distribution,

and importance of water to their life stages. This
followed vulnerability assessments for At-risk Birds
at a statewide level, rare plants, and at a smaller
scale, San Francisco Bay tidal marsh birds and Sierra
Nevada birds. The 2014 assessment resulted in a list
of 48 Priority I and 65 Priority II species that merit
highest consideration for resource assessment in the
field. Since more frequent drought-like conditions
are projected to occur in the future, we expect that
these species are also highly vulnerable to climate
change. These assessments, which include on-going
data collection, additional focused surveys, and
establishing monitoring programs at larger scales
will develop a more comprehensive understanding
of wildlife response to climate change going

forward.

Greenhouse Gas Emissions Reduction through
Wetland Restoration: In 2014, CDFW received
auction proceeds from the state’s Cap and Trade
Program via the Greenhouse Gas Reduction
Fund. In response, CDFW created a new ‘Wetland
Restoration for Greenhouse Gas Reduction Grant

Program™!

to fund on-the-ground restoration
projects that directly result in greenhouse gas
emissions reductions. The program is focused

on coastal wetlands state-wide, Sacramento-San
Joaquin Delta wetlands, and mountain meadows. To
date, the program has funded 12 projects totaling
$21 million, which will result in approximately
2,500 acres of restored or enhanced habitat. Each
project will monitor, measure, and report GHG

reductions pre- and post- project implementation.

' https://www.wildlife.ca.gov/Conservation/Wetlands-Restoration

Funding awards were announced in April 2015, and

projects officially began in June 2015.

Share Information and
Educate the Public

In 2014 CDFW funded a
comprehensive, statewide
climate change vulnerability
analysis of vegetative
communities to better
understand climate risks to
California’s biodiversity.

Exchanging information
on climate risks to

biodiversity and the

appropriate adaptation
strategies/actions is
necessary to illustrate
the importance of
climate adaptation
and ensure that a
cohesive and collective approach to adaptation
is taken. The following actions are identified in
Safeguarding California to promote information
sharing between agencies and the public: 1)
Create and maintain partnerships that support
biodiversity conservation in a changing climate,
and 2) Promote public education and outreach
on climate change impacts to biodiversity. The
paragraphs below describe recent education and
outreach efforts to support climate education in

the biodiversity and habitat sector.

CDFW Climate College'?: The CDFW Climate
College is intended to provide foundational
knowledge for all staff and partners on climate
change science and its impacts to fish, wildlife,

and habitats, with the ultimate goal of effectively
incorporating projected climate impacts into the
state’s resource planning, management, and project

activities. In spring 2014 CDFW held the second

12 http://www.dfg.ca.gov/Climate_and_Energy/Climate_Change/Climate_College/
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iteration of its Climate College, focusing on the

state’s marine resources. The course described
California’s unique challenges and opportunities
in managing its 1,100 miles of coastline, bays/
estuaries, and marine protected areas under
climate impacts. The course also featured case
studies to show examples of responses to climate
impacts. Lecture topics covered atmospheric
changes, physical oceanic changes, sea level rise,

ecosystem responses, and conservation planning.

Climate Science Alliance - South Coast: The

Climate Science Alliance — South Coast is a new

partnership that was formed in 2015 to create
and support a network of leaders, scientists,

and natural resource managers in the south
coast region focused on sharing ecosystem-
based resiliency approaches to safeguard our
communities and natural resources from climate
change risks. Development of the Alliance is
supported by a partnership between the California
Department of Fish & Wildlife, the California
Landscape Conservation Cooperative, the San
Diego Regional Climate Collaborative, the
California Wildlife Foundation, and the Robert

and Patricia Switzer Foundation.

Next Steps

hile climate adaptation and mitigation efforts have accelerated in the

biodiversity and habitat sector, there is more work to be done. When reviewing

the major adaptation categories presented in the Safeguarding California and

listed above, several areas emerge as being substantial gaps in our adaptation
efforts while simultaneously providing the biggest opportunities moving forward. For example,
creating and sharing tools and climate change resources that lead to direct management
activities, vegetation mapping and biodiversity monitoring, and a few remaining gaps in climate

vulnerability assessment, are all areas where steps can be taken in the next couple of years to

move our collective adaptation efforts forward.

The content below further describes existing

gaps in our climate adaptation efforts and how
these informational and management-type gaps
could be filled. The actions are divided into

two general categories — 1) those that will be a
continuation of an existing effort, and 2) those that
represent new initiatives or projects. In addition

to identifying actions that address shortcomings

in our adaptation efforts, we also identify actions
that will continue to push us forward in areas
where substantial progress has already been
made; it is equally important to continue making
strides in these areas of relative progress to avoid

complacency.
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EXPANDING EXISTING PROGRAMS OR
PROJECTS TO FULFILL SAFEGUARDING
RECOMMENDATIONS

Expanding Biodiversity Monitoring in
California Wetlands: CDFW has an opportunity
through its new ‘Wetland Restoration for GHG
Reduction Grant Program’ to advance biodiversity
monitoring in California wetlands. This can be
achieved by first bolstering language in future
project solicitations with respect to monitoring

of co-benefits to fish and wildlife resulting from
project implementation. CDFW will subsequently
be able to refine monitoring and reporting
requirements for co-benefits in accompanying
grant agreements for projects funded through
this program. This task will be completed for the
FY2016-2017 grant solicitation.

Climate Change & CEQA Planning: Climate
change adaptation considerations are already
being incorporated into the CEQA review process
at CDFW; however, there is a need to develop an
approach to incorporating climate change impacts
and risks to biodiversity in a way that leads to
adaptation actions for fish and wildlife. Developing
a uniform approach is especially important given
the complex nature of review and the widespread
coordination of staff and partner organizations
that is required across CDFW Regions and at
headquarters in Sacramento. Over the next

year, CDFW will revamp its efforts to develop a
systematic approach to addressing climate change
adaptation in the CEQA review process. Climate
Science Program Staft will work with the CEQA

Program and Regional Offices to generate guidance

on CEQA and climate change adaptation for

internal use. This task will be completed in 2016.

Implementation of the 2015 State Wildlife
Action Plan: Implementation of the conservation
strategies outlined in the 2015 SWAP will help to
ensure that key habitats in California are resilient

to the impacts of climate change, and will have the
co-benefit of implementing recommendations from
2014 Safeguarding California and the National
Fish, Wildlife and Plants
Climate Adaptation
Strategy. SWAP

implementation will be

Climate change adaptation
considerations are already
being incorporated into the
CEQA review process at
CDFW: however, there is a
need to develop an approach
to incorporating climate
change impacts and risks to
biodiversity in a way that leads
to adaptation actions for fish
and wildlife.

accomplished directly
through many of the
department’s existing
programs including
federal grants, Cap and
Trade investments,

conservation planning,

and conservation
partnerships. The
department will
periodically evaluate
the success of these
strategies against these
actions and others that are part of the overall
conservation emphasis that permeate department

programs.

State-wide Vegetation Mapping: California needs
a comprehensive, high-resolution, state-wide
digital vegetation map, created in compliance

with the Survey of California Vegetation (SCV)
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standards. Conservation, infrastructure, and land
use planners identify such a map as one of the

top data requirements for the state, and change
detection for fish and wildlife habitat is predicated
on having accurate, high resolution data. To date,
approximately 42 percent of the state has been
mapped to SCV standards. CDFW has already
prioritized areas for vegetation classification and
mapping in the state based on environmental
stressors and conservation planning needs. COFW
is looking to expand its current efforts to complete
this work, and will seek funding opportunities
and support to continue these efforts in the

coming years.

Updating State Agency Website Materials on
Climate Change & Biodiversity: CDFW’s Climate
Science Program website’? is one of the channels
through which climate risks to biodiversity are
communicated to the public. Over the next several
months, CDFW staff are committed to overhauling
the website by replacing outdated information
with recent research and publications on risks

to biodiversity and habitat. The website will also
include newly developed information on how
CDFW is working to minimize risks to climate
change and enhance resilience of California
ecosystems, with links to other state agency climate
change efforts. Initial material will be based on the
actions identified in Section 3 of this document.

The website update will be completed by mid-2016.

Expanding Funding for Ecosystem Restoration:
The Department of Parks and Recreation will

continue pursuing funds for restoring native

13 http://www.dfg.ca.gov/Climate_and_Energy/Climate_Change/

ecosystems through available resources, including

funds in a range of Proposition 1 programs. In
addition, State Parks Transformation Action Plan
has a strategic goal of protecting natural and
cultural resources and will identify best practices,
projects, and other efforts to address climate
change adaptation as part of this goal moving

forward.

Expansion of Existing Tools and Guidelines for
Natural Resource Managers: DPR will continue to
update available resources and develop additional
guidance for natural resource managers to increase
the consideration of climate change to resource
management. Through the Transformation

Team effort, mentioned above, it is anticipated

that increased opportunities for monitoring and
research, and information sharing will be created
to ensure that all managers are aware of best

practices for ensuring

resilient natural

landscapes. . Preventing the introduction
Incorporating Climate E and spread of invasive species
Changeinto Invasive - |5 the most effective means

Species Management:

of minimizing their negative
impacts and reducing this
non-climate stressor.

Preventing the
introduction and spread
of invasive species

is the most effective
means of minimizing their negative impacts

and reducing this non-climate stressor. Moving
forward, the Invasive Species Program at CDFW
plans to incorporate climate change adaptation

into the next California Aquatic Invasive Species
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Management Plan revision by: identifying new

pathways for the movement of invasive species;
evaluating how potential conservation efforts,
such as wildlife corridors, relocations, and habitat
restoration efforts, may facilitate the spread of
invasive species; and prioritizing control and
eradication that would yield the highest benefit

to larger climate change adaptation efforts. These
planning efforts will be designed to remain flexible
and relevant as environmental conditions change.
The revision of the California Aquatic Invasive
Species Management Plan is slated for completion
in July 2016.

NEW INITIATIVES TO FILL IMPLEMENTATION
GAPS

Creating New Tools and Materials for State
Agency Staff: Many excellent tools and resources
for decision-makers have been developed in the
biodiversity and habitat sector. There is often a
need to condense the information pool and tailor
these resources to a specific end-user to maximize
utility. To that end, CDFW will develop support
materials that are specifically relevant to its work
and responsibilities as a steward of the state’s
natural resources. A new project is currently under
development to generate reference materials and

guidance for CDFW staff on how to incorporate

climate change into their daily work as appropriate.

This effort will potentially include compiling
existing resources, performing new analyses (e.g.
a GIS analysis of which Department Lands are
expected to experience the greatest impacts from

climate change), generating report materials, and

advertising results. This project is currently in a
planning phase; project activities and deliverables
will be solidified by mid-2016.

Enhancing Organizational Capacity to

Better Address Climate Change: DPR’s
Transformation Action Plan (for reshaping key
areas of the Department over 2 years) will provide
opportunities for enhancing existing efforts and
developing new program areas to address climate
change adaptation as part of its strategic goal of
protecting and enhancing the natural and cultural

resources of the system.

Utilization of the State-wide Vulnerability
Assessment for Vegetative Communities:

The vulnerability assessment for vegetative
communities in California was recently completed
by UC Davis through State Wildlife Grant
funding from CDFW. To ensure that the results
and information gleaned from this research are
utilized, a couple of key actions will be taken.
First, CDFW will hold a public meeting in

spring of 2016 to present the results of the study
and increase awareness of this new source of
information. Second, CDFW will generate a brief
guidance document to include recommendations
on how these research results could be used in
existing programs and projects at the Department.
This guidance document may result in a series of
presentations or other outreach attempts to ensure
it is publicized and has a better chance of reaching
the appropriate Department staff. The guidance

document will be generated in 2016.
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Climate Vulnerability Assessment for Terrestrial

Mammal Taxa: Another gap in our climate
vulnerability knowledge is surrounding climate
risks to terrestrial mammals. As of June 2015,
researchers at UC Davis began working with staff
from CDFW’s Nongame Wildlife Program and
Biogeographic Data Branch to identify species at
risk from climate change. The project will generate
spatially explicit projections of future distribution
for these species, and will designate their climate
change vulnerability in five classes ranging from
“Extremely Vulnerable” to “Potentially Increasing.”
The objective of this project is to provide CDFW
and other conservation and land management
organizations a quantitative and spatially-explicit
depiction of the potential effects of climate change
on California’s terrestrial mammal taxa considered
most at risk from projected climatic regimes and
coastal inundation. This project will be completed

in June 2016.

Assessing Vegetative Communities in State
Parks: DPR is initiating an assessment of its
vegetative communities, beginning with forest
resources, including a description of forest
condition and management practices. This
assessment will help identify climate risks and
opportunities to incorporate adaptation planning

to on-the-ground management.

Comprehensive Vulnerability Overview: As
additional vulnerability analyses are completed,
there will be a need to look across these studies
and assimilate the findings in order to gain a

better understanding of overall climate risk to

biodiversity across

California. CDFW :

, + AsofJune 2015, researchers
will develop a method . _ _
for cross-comparing ¢ at UC Davis began working
the results of existing E with staff from CDFW's
vulnerability studies - Nongame Wildlife Program
for fish and wildlife,

and Biogeographic Data
Branch to identify species at
risk from climate change.

including birds, reptiles
and amphibians,
mammals, and
vegetative communities.
This method and subsequent implementation
will initiate upon completion of the mammal

assessment in 2016.

Migration Corridors and Refugia as Adaptation
Strategies: As regional climate changes, the
conditions that made habitat suitable for a species
will shift to new geographic locations, often
northward or upward in elevation. To survive,
species must migrate across the landscape to follow
the shifting habitat conditions that they require.
Maintaining connectivity through migration
corridors and “stepping -stones” will facilitate the
movement of species between currently suitable
areas and to newly suitable areas over time as the
climate changes. There is a need to critically review
existing efforts designed to identify migration
corridors and temporary refugia, and to identify
critical habitat linkages and climate refugia where
needed as informed by the critical review. This
information gap is expected to be fulfilled as part
of the state’s 4th climate change assessment in

2016.
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Monitoring and Evaluation

onitoring and evaluation is often the most difficult part of a project to complete,

whether due to resource limitations and barriers, or simply a lack of knowing

what to monitor and how to evaluate success. For both of these reasons, there is

much to do in the way of monitoring and evaluation to detect climate impacts on

the landscape and to measure resiliency of species and habitats to these changes. This difficult

but important step will require monitoring many different kinds of data and information at all

stages throughout the adaptation planning and implementation processes. In this section we

discuss 1) indicators of climate change occurring in California, specifically to detect impacts

to biological systems, and 2) metrics for monitoring adaptation activities and the subsequent

increase in resilience.

INDICATORS OF CLIMATE CHANGE IN
CALIFORNIA: IMPACTS TO BIOLOGICAL
SYSTEMS

Establishing metrics for detecting climate change
and related impacts may seem more feasible than
determining how best to measure resiliency;
on-the-ground adaptation implementation is
relatively nascent for most agencies and it will
take time to see the effects of these actions
unfold. However, climatic changes and related
impacts to the California landscape are already
being observed. The OEHHA climate change
indicators' have been developed to detect physical
and biological changes on the landscape that

are indicative of climate change in California.
The indicators identified to detect impacts of
climate change on vegetation and animals are

of particular importance to the biodiversity and
habitat sector. Current indicators include such

factors as changes in vegetation distribution, tree

' http://www.oehha.ca.gov/multimedia/epic/2013EnvIndicatorReport.html

mortality, changes in migration patterns of birds
and butterflies, abundance of certain fish species,
breeding and abundance patterns of several marine
species, and more. In general, migratory patterns,
species abundance and distribution, reproductive
observations, and mortality events are all
appropriate indicators of environmental changes

and potential drivers.

Other indicators that would be useful for detecting
climate-related impacts to biological systems are
described below, and could be strong additions to
the existing list of indicators presented in the 2013
OEHHA report:

1) Wildlife health: There are several indicators
related to wildlife health that could be useful for
detecting climate-related impacts to wildlife in
California. Disease emergence and distribution,
distribution and prevalence of existing diseases,

body condition, and mortality events could all be
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indicators of large-scale environmental change.

Ultimately these health or mortality factors
should be directly reflected in population status,
and monitoring of health factors and population
status will need to be linked to fully understand

climate-related impacts.

2) Invasive species: Tracking the distribution of
select aquatic and/or terrestrial invasive species
could help determine if the spread of these
species is accelerating in response to changing

climatic conditions that are observed.

3) Vulnerable species: In general, focusing
monitoring efforts on highly vulnerable species
and communities may be a good strategy for
early detection of climate impacts, as this is
where climate impacts will likely be observed
first (if not already evident). The numerous
vulnerability assessments for fish, wildlife, and
habitats that have either already been conducted
or are currently underway, can help determine
where to focus these monitoring efforts in the

future.

4) Streamflow: Changes in the timing and
amount of streamflow can have a multitude
of implications for aquatic habitat and
species. Given the current understanding of
relationships between streamflow data and
habitat quality, once changes in streamflow are
detected, it may be possible to identify which
riparian systems and species are most likely at-
risk, and management actions can be adjusted

accordingly where appropriate.

5) Other Key Ecological Attributes: The SWAP
2015 identifies key ecological attributes (KEAs)
for each conservation target presented in the
plan. KEAs are
the attributes of

an ecosystem that Focusing monitoring efforts on

highly vulnerable species and
communities may be a good
strategy for early detection
of climate impacts, as this is
where climate impacts will
likely be observed first.

most contribute
to the viability of

that ecosystem (e.g.

area and extent

of a community,
community structure
and composition,
hydrologic regime,
etc.). Status
indicators for each KEA have also been
identified, and these indicators build on those
listed in the OEHHA report (see table 1.5-2

in SWAP 2015). These KEAs and associated
indicators may be additional factors for
detecting climate-related impacts to biological

systems.

Monitoring indicators requires that a certain
amount of measurable information and data be
either already available or easily attainable. As
more baseline information becomes available, it
may be possible, and in some cases necessary, to

change or add other indicators to this list.

METRICS TO MEASURE INCREASED RESILIENCY
OF NATURAL SYSTEMS TO CLIMATE CHANGE

Equally important to detecting climate impacts to
biological systems are efforts to monitor resiliency.

In general, indicators for a resilient landscape will
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likely be based on ecosystem function and health

(see list of new indicators above). Declines in
disease occurrence, low or stable mortality rates,
and deceleration in the spread of invasive species
are examples of what we might expect to see in

a resilient ecosystem. The SWAP 2015 devotes a
chapter to the topic of monitoring and evaluation,
which includes a framework for developing

effectiveness measures and other ideas that could

be relevant to the climate adaptation strategies for
the biodiversity and habitat sector presented in

the 2014 Safeguarding Plan. The most appropriate
measures of ecosystem function and health, and
the necessary frequency of measurement, may
need to be locally or regionally defined by bringing

multiple organizations and expertise together.
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Emergency Management Sector Plan

Introduction

alifornia (CA) promotes collaborative community-based planning and preparedness

among stakeholders from all sectors of society and disciplines, working together

to ensure effective response to emergencies (CA State Emergency Plan, 2009).

Emergency management is a comprehensive system of policies, practices, and
procedures designed to protect people and property from the effects of emergencies or disasters.
It includes programs, resources, and capabilities to mitigate, prepare for, respond to, and recover
in an all-hazards approach. While the scope, severity, and pace of future climate change impacts
are somewhat difficult to predict, it is clear that the impacts will have bearing on emergency
management capabilities and cause an increased need for services. The severity of emergencies
is determined not only by the occurrence of natural events (that may be increasing in magnitude
and frequency due to climate change), but also on the level of exposure and socio-economic
vulnerability to those events (Safequarding CA, July 2014).

e®®®00c0ocooe

Extreme weather is already changing the condition ~ There are four

of emergency management. California continues phases of emergency E. California (C A) prom otes
to experience unprecedented drought conditions, management, and . . .
which have already been occurring for more than given the current and E collaborative commun lty_based
four years . Destructive fires have also increased expected increase in E P lannin ga nd prepa redness
in their frequency, severity, and intensity - greatly climate change-related E among sta keholders from
impacting communities and the resources used hazards projected for . all sectors of soci ety a nd
to combat the fires. The toll of extreme weather the future, climate must T .
events is being felt globally in terms of losses and be considered in all disc P i nes, wo rki ng together
costs: it is well documented that 2011 was one of phases: to ensure effective response
the most costly years for natural disasters on record, to emergen cies (CA State
in terms of the number and severity. Our approach D) Preparedness:

k4 PP Activities conducted Eme rgency Pla n, 2009)

to climate must be distributed and multi-faceted: ]
) ] ) - in advance of an
public awareness, planning and increased resilience, ) o
o ) ) emergency to develop operational capabilities
and adjusting our resources and tactics to effectively ) )
. and improve response to disasters and/or
respond and recover from future events. This plan '
] ) ] emergency events. This phase takes place before
describes how CA is moving forward to address )
. . an emergency occurs, and can include plans
climate in emergency management. . )
and/or preparations made to save lives and to

help response and rescue operations.
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2) Response: Activities conducted to save lives and
prevent harm to the public, property, animals,
and the environment during an emergency.

This phase takes place during an emergency;,
and puts preparedness activities and plans into

action.

3) Recovery: Activities that restore vital life-
support systems to minimum operating
standards after an emergency and support
the return of communities to a (new) state of

normalcy.

4) Mitigation: Actions taken to eliminate or
reduce the severity of long-term risk to human/
animal life, property, and the environment
from the impacts of future disasters. This
phase includes any activities that prevent an
emergency, reduce the chance of an emergency
happening, or reduce the damaging effects
of unavoidable emergencies. Mitigation
activities can take place both before and after

emergencies.

The CA Governor’s Office of Emergency Services
(Cal OES) has responsibility under the CA
Emergency Services Act (ESA, Government Code

Section 8550) to do, in part, the following:

« Support and act on behalf of the Governor’s

Office during an emergency event

 Mission assign tasks to state agencies to be

performed during an emergency

« Facilitate the rendering of mutual aid throughout

the state

tiviti :.
agency activiies - The challenges posed
in support of local . )
: by climate change could

government during :

an emergency :+  significantly alter the types
Cal OES isalsotasked - and magnitude of hazards
with developing faced by communities within

o Lead and direct state

and maintaining a

California and the emergency
management professionals
serving them.

statewide emergency
response system for
use by all emergency
response agencies
(ESA, Government Code Section 8607). The
Standardized Emergency Management System
facilitates prioritization of needs, interagency
coordination, and the efficient flow of resources
and information. SEMS is the state’s emergency
response system and the fundamental structure
for the response phase of emergency management.
State agencies are required to use SEMS by law,
and local government entities must use SEMS to
be eligible for reimbursement of response-related
costs under the state’s disaster assistance programs.
SEMS by design is flexible and scalable.

The challenges posed by climate change could
significantly alter the types and magnitude of
hazards faced by communities within California
and the emergency management professionals
serving them. The Emergency Management Sector
Implementation Plan, developed in support of
Safeguarding California: Reducing Climate Risk
(July 2014), describes an assessment of CA’s

vulnerabilities as related to climate change (from
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an emergency management perspective), current climate impacts, and recommended next steps

emergency management actions being taken to and strategies.

prepare the state for both existing and future

Vulnerability Assessment

CAis a wealth of diverse populations and geophysical and weather-related

characteristics. CA's geologic and geographic extremes are demonstrated by the

fact that the state has both the highest and the lowest elevation points within the

contiguous United States. Given this diversity, the climatic conditions vary significantly
depending on latitude, elevation, and proximity to the coast (State of CA Emergency Plan,
2009). Climate impacts, such as more extreme weather events, sea

..O..........ll..4

level rise, changing temperature and precipitation patterns, and more

severe and frequent wildfires, present new risks and uncertainties that Without actions to incorporate

climate considerations into
emergency management
efforts, climate change

will increase risk to public
safety, property damage, and
emergency response and

will affect all phases of emergency management. Without actions to
incorporate climate considerations into emergency management efforts,
climate change will increase risk to public safety, property damage, and

emergency response and recovery costs to nuclear power plants,

government and taxpayers (Safeguarding CA, cybersecurity, terrorist
July 2014) attack, pandemic/

epidemic, and food

As the effects of climate change continue to and water supply recovery costs to government
become more noticeable, vulnerability to the . .
(agricultural). Some and taxpayers (Safequarding
increased hazards associated with climate L
of the direct impacts CA Julv 201 4)
change is expected to surge for human and ,July :

of climate change that

animal populations, the environment, and the e
create vulnerabilities that emergency managers

state’s agricultural resources. The state is already must address include the following items

vulnerable to a host of hazards, including

earthquakes, floods, fires, volcanic eruptions, INCREASING SURFACE AIR TEMPERATURES
landslides, d dl failures, th . .
andsiides, cam and fevee fatiures, severe weather The range of disasters and risks affected by

(including both atmospheric river storms and . . P
increasing temperatures across California alone

droughts), and tsunamis. Further hazards include . . . .
ghts) illustrate the breadth and severity of climate risks

emergencies related to hazardous materials,
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in the emergency management sector. While world

leaders seek to limit global temperatures from
rising more than 2° Celsius (3.6° Fahrenheit),
California will potentially see temperature
increases of up to 9 to 12 degrees in some regions,
especially if global emissions are not reduced

quickly and substantially.

The public health risks associated with even
mild temperature rises are substantial due to the
increased frequency and severity of heat waves.
One report predicted that California could see
up to 7,700 additional heat-related deaths per
year by the end of the century—more than twice
the average number of traffic deaths annually

in the state today (Climate Risk in the Golden
State, Risky Business). Emergency management
preparedness activities will need to increase

the focus on response to respiratory problems
and increasing emergency room visits from
vulnerable populations. Rising temperatures are
also linked to the more rapid spread of diseases
and pests, leading to public health and agricultural

emergencies.

Wildfires are linked to multiple climate impacts
and, like changing precipitation patterns, storm
events, and temperatures, correlate to many public
health and public safety concerns. California

has already seen a rapid rise in the number and
severity of wildfires, and emergency managers are
working to prepare for wildfire occurrence rates
that could double by 2085 (California Adaptation
Strategy, 2009).

EXTREME WEATHER EVENTS

Climate change will create stronger and more
frequent extreme

weather events with

...............l
L]
more destructive

Powerful weather events along
the coast will combine with
sea-level rise to provide further
challenges to emergency
response

rainfall and winds,

directly affecting
emergency management
in the state. A study
found that a single
storm could cause

up to $725 billion

in economic damages and directly cause harm

to much of California’s population (ArKStorm,
USGS). More powerful weather events along the
coast will combine with sea-level rise to provide
further challenges to emergency response. A 1.4
meter rise in sea-level combined with a 100-

year flood event will put almost half a million
Californians at risk (Impacts o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>